The abundance of shale rock necessitates its economical and efficient use in compacted embankments. Differing shale durabilities require a variety of deslparameters and construction techniques. Classification systems for shales are available, and are helpful, but most have not been definitively correlated with field performance of compacted shales.
The abundance of shale rock necessitates its economical and efficient use in compacted embankments. Differing shale durabilities require a variety of deslparameters and construction techniques. Classification systems for shales are available, and are helpful, but most have not been definitively correlated with field performance of compacted shales.
Simple laboratory tests were selected from several existing classification systems, and performed on six Indiana shales. Tests included: Slake Durability, slaking tests with different slaking fluids, Atterberg limits, Los Angeles Abrasion, Schmidt Hammer hardness, and the Washington Degradation test. Also included was a study of sample preparation effects on Atterberg limits results. The shales were then classified by each system, and the descriptive categories for the various systems were compared. Regression analysis was used to examine statistical relationships among results from different tests. X-ray diffraction patterns and some soil chemistry procedures were used to identify constituent minerals and their relative percentages.
Tests expected to be particularly useful in shale classification include Slake Durability and two simple slaking procedures. Tests designed to evaluate mineral aggregates for pavements were generally too severe for the softer shales which are most prevalent in Indiana.
INTRODUCTION
Shale is one of the most commonly occurring soil or rock materials on the earth's surface. The term "shale" has been applied to many classes of materials which can be generally described as fine-grained, clastic sedimentary rocks. The definition selected as most appropriate is "an argillaceous rock possessing lamination or fissilitv." The nonfissile equivalents are then termed mudstone, siltstone, or claystone, depending on their composition.
This definition follows Underwood (1967) .
Shales are problem materials in several phases of geotechnical engineering because of their composition and durability. Shale is the boundary material between "soil" and "rock," and for some applications, it needs different treatment from either soil or rock. This studv was conducted as part of a research project dealing with the use of shales for embankment materials.
Shale properties pertinent to embankment construction include its degradation and slaking behavior. Degradation is defined as reduction in aggregation size due to construction operations, and slaking as decomposition due to subsequent weathering within the embankment.
Because shales are widely variable due to differences in composition and cementation, their durabilities and degradation characteristics are thus variable also. 
Classification Systems and Tests
To meet the needs described previously, classification systems have been proposed by several investigators (Deo, 1972; Gamble, 1971; Morgenstern and Eigenbrod, 1974; Reidenouer, Geiger, and Howe, 1974; and Underwood, 1967) . Because the various researchers had differing objectives, there is considerable variation in the types of tests investigated, and also in the types and ages of geologic materials which were tested. The classification systems were reviewed amply bv Kood and Deo (1975 
Laboratory Testing Program
The tests involved in the systems selected for study were as follows:
1. Deo's (1972) After 2 hours, the excess water, was allowed to drip off, and the final water content was determined (Eigenbrod, 1972) . Classified by Gamble's system, the "rock-like" shales from Deo's classification both have "very high" durability and "low" plasticitv.
The "soil-like" shales all exhibit "medium" plasticity, with durabilities ranging from "very low" to "medium". The procedures for the Atterberg limits preparation effects study were taken from Townsend and Banks (1974) , and are referred to as "air-dried," and "blenderized". Shales //2 and f/6 were excluded from the study because they were essentially rocks and reduction to ultimate particle size was not feasible.
The results of the Atterberg limits tests for the 4 shales which could be subjected to the recommended treatments are given in table 5.
It can be seen that generally, the "air dried" and "blenderized"
techniques produce greater indices of plasticity than the ASTM D421-58 method, although there are some slight deviations from this trend. The increase in plastic limit is generally 1 to 2 percent, and that in the liquid limit on the order of several percent. Although the magnitudes of the differences are not as dramatic as those reported bv Townsend and Banks (1974) for "clay shales", a significant trend can be seen.
In almost all cases, samples that were prepared using a food blender gave higher values of plasticity. The differences can be great enough to change the AASHTO classification of the material from A-6 to A-7-6. Camble (1971) , and endorsed by Franklin and Chandra (1972) . 
